The electrochemical behaviour of an Os (II) complex of the structurally well-defined conjugated polymer alternating regioregularly alkylated thiophene and 2,2'-bipyridine units 
Introduction
Conducting polythiophenes have received interest recently due to their possible application in fields such as sensors and light emitting diodes. In particular there is widespread interest in the properties of π-conjugated polymers that contain redox active or photoactive transition metals. The ability of these metallic centres to interact strongly with the π-conjugated backbone has been studied [1] [2] [3] [4] . Several systems have been explored, such as where the metallic centre is covalently grafted off the main polymer chain with alkyl spacer groups of varying lengths being utilised to distance the metal centre from the chain. An example of this type of system is that the one studied by Zotti et al [5] , that is, ferrocene substituted polythiophenes. Of more recent interest is the ability to produce "processable polythiophenes" which exhibit enhance conductivities, whereby the polymer backbone is "connected directly" to coordinated metal centres [6] . The resulting materials have shown enhanced properties primarily due to the fact that there is "no disruption in the conjugation structure". In this contribution we report on the employment of cyclic voltammetry in the study of the charge transport dynamics of a π-conjugated polymer that consists of a regioregular 3-octylthiophene oligomer alternating with the metal-chelating unit 2,2'-bipyridine-5,5'-diyl, through which the M(bpy) 2 2+ units are coordinated, where M is Ru 2+ , Os 2+ [7] [8] [9] . To the best of our knowledge this is the first time such an investigation has been undertaken for this material.
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Experimental
Materials
P4Os (fig 1) was synthesised as described previously [7] . All other chemicals were used as received.
Apparatus and Procedures
A single compartment three-electrode cell was employed for all electrochemical experiments.
For the aqueous electrochemical measurements the reference electrode employed was an Ag/AgCl aqueous electrode with a teflon shrouded vitreous carbon (A = 0.0707cm 
Modified Electrode Preparation
A small amount of the P4Os polymer was dissolved in a volatile solvent, such as, acetonitrile. Typically 1-2µl of this solution was then micropipetted onto the working electrode's surface. The film was ready for electrochemical measurement once the acetonitrile had evaporated.
Results and Discussion
Electrochemical Characterisation of Thin Films
The basic electrochemical behaviour of P4Os films on electrode surfaces has previously been investigated [7] . These results agree with previous work carried out on the structurally identical P4Ru [9] which showed that scanning the potential of the working electrode through the second thiophene oxidation leads to a substantial loss of conductivity and dissolution of the polymer from the electrode surface.
One objective of this work was to investigate the electrochemical behaviour of the P4Os polymer in aqueous electrolytes. To the best of our knowledge this has not been undertaken for this polymer. 
Spectroelectrochemistry
In-situ spectroelectrochemical experiments were performed on the P4Os polymer to determine the origin of the single redox process observed in Figure 2 (c). The procedure involved recording spectra at a variety of electrode potentials between 0.0 and +1.1V, then upon re-reduction back to 0.0V. Before this the film was cycled in 1M LiClO 4 until the single redox process as seen in figure 2(c) was observed. An absorption spectrum of the film was then first obtained at 0V, the polymeric film was then oxidised in 0.1V increments for 60 seconds up to 1.1V with simultaneous recording of absorption spectra of the film. Figure 3 shows the resulting spectra obtained before and after the film is oxidised to +1. system of the coordinated Os(bpy) 3 2+ moiety.
Electrolyte Effects on Electrochemical Behaviour
When the redox composition of the P4Os film is switched between the Os 2+ and Os 3+ states, charge compensating counterions must move between the aqueous electrolyte and the polymer matrix so as to maintain electroneutrality. The ability to redox switch the polymer in various aqueous electrolytes was investigated whereby the nature of the electrolyte was changed. Poor electrochemical responses for the Os 3+/2+ redox system were obtained in both NH 4 PF 6 and KF, whilst 1M KCl gave an E 1/2 value of +0.883V, but at 100 mVs -1 the ∆E p in this electrolyte was measured to be 120mV. This is probably due to electrostatic repulsions 7 within the polymer matrix. Further information regarding the electrochemical behaviour of the solid material on the electrode surface can be obtained by investigating the effect of the concentration of the supporting electrolyte on the voltammetry of the P4Os polymer.
Information that can be obtained from this data is whether or not ion-pairing exists, the stability of the both the oxidised and reduced forms of the polymer redox site, and if the polymeric film under study possesses high or low permeability towards ionic species from the contacting electrolyte. 
Homogeneous Charge Transport
Platinum microelectrodes have been employed, in conjunction with cyclic voltammetry, to elucidate the homogeneous charge transport dynamics of the immobilised P4Os film in aqueous electrolytes. An important aspect with regard to the employment of microelectrodes is that "ohmic effects" are eliminated. If the cyclic voltammogram of the polymer film possesses a peak to peak separation (∆E p ) of close to the theoretical value of 59mV for a one-electron process and that the peak potentials are independent of scan rate then the Randles-Sevcik equation, stated below, can be applied to our system. for the redox switching of the P4Os film in aqueous electrolyte. This type of situation has been observed before for Os redox polymers [11] . In addition the measured C D CT and respective D CT values for the P4Os polymer are an order of magnitude smaller than conducting polymers that contain "in-chain metal centres" [6] but higher than those polymers that contain metal centres linked to the polymer backboine via "non-conjugated" moieties [11] 
Conclusion
The electrochemical behaviour of an Os 2+ conjugated polymer, P4Os, in aqueous electrolyte has been investigated. P4Os films on carbon electrodes were found to exhibit a one-electron reversible redox wave in aqueous solution due to the redox switching of the Os 2+ centre.
Initial investigations into the homogenous charge transport dynamics of this film in aqueous electrolyte have been undertaken. 
Figure 3
Spectroelectrochemical Spectra of a P4Os film in 1M NaNO 3 at 0V (-) and +1.1V (-). 
